A Novel Enriched Galerkin Method for Flow and Transport in Fractured Porous Media by Kadeethum, Teeratorn et al.
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 You may not further distribute the material or use it for any profit-making activity or commercial gain 
 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 
   
 
 
Downloaded from orbit.dtu.dk on: Sep 11, 2019
A Novel Enriched Galerkin Method for Flow and Transport in Fractured Porous Media
Kadeethum, Teeratorn; Nick, Hamid M.; Lee, Sanghyun; Ballarin, Francesco; Richardson, C N.;
Salimzadeh, Saeed
Publication date:
2019
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Kadeethum, T., Nick, H. M., Lee, S., Ballarin, F., Richardson, C. N., & Salimzadeh, S. (2019). A Novel Enriched
Galerkin Method for Flow and Transport in Fractured Porous Media. Abstract from 2019 SIAM Conference on
Mathematical & Computational Issues in the Geosciences, Houston, United States.
7/29/2019 A Novel Enriched Galerkin Method for Flow and Transport in Fractured Porous Media
https://meetings.siam.org/sess/dsp_talk.cfm?p=97899 1/1
2019 SIAM Conference on Mathematical &
Computational Issues in the Geosciences
Part of MS40 Verification Benchmarks for Single-phase Flow in Three-dimensional Fractured Porous Media - Part I of II
A Novel Enriched Galerkin Method for Flow and Transport in Fractured Porous Media
Abstract. Fluid flow and solute transport in fractured porous media is the backbone of many applications including
groundwater flow, underground energy harvesting, earthquake prediction, and biomedical engineering. The traditional
continuous Galerkin (CG) method is not suitable for the transport equation due to lack of mass conservation. The
discontinuous Galerkin (DG) method mitigates this problem; however, its computational cost is considerably more than the
CG method. In this study, a robust and efficient discretization method based on the interior penalty enriched Galerkin (EG)
method is proposed. This method requires fewer degrees of freedom than those of the DG method, while it achieves the
same accuracy. The flow and transport models of rock matrix and fractures domains are investigated in both
equidimensional and mixed dimensional settings. The CG and EG methods are compared in four geometries to evaluate the
accuracy and efficacy of the proposed method [Inga et al., Verification benchmarks for single-phase flow in three-
dimensional fractured porous media, 2018]. The results illustrate the superiority of the EG method in solving the flow and
transport equations in fractured porous media. Furthermore, the computational burden of the EG method is not significant.
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